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Virucidal Efficacy of a Disinfectant for Use on Inanimate Environmental Surtaces 

PURPOaE 
The purposo of this study It to svakiata ttie vinjcidal otncacy of a test sutxttance for raglstratlon of a product as a 
vinidde. Tha test procadura Is to shnulata the way In wliich ttia product is Mendad to ba used. THs nwlhod Is In 
compliance with the raqulramants of and may be submltlSd to, one or mora of the folowlng agencies as Indcatad by 
the Sponsor U.S. Environmental Protection Agency (EPA), Health Canada and Auslralan ThatapauOe Goods 
AdminMialtonCTGA). 

[160.10$] test substance characterization as to UantKy, atrenglh, 
purity, sokiblllty and composMton, as applicable, shall be documented before Its use In this study. The stal^ of 
the test substance shall be determined prior to or conourrently with this study. Pertinent Inlbrmetlon, which may 
affect the outcome of this study, shall be communicated In writing to the Study Director upon sample submission 
to Accuratus Lab Sanrlces. Accuratus Lab Services will append Sponsor-provided Certificates of Analysis (C of 
A) to this study report. If requested and supplied. Characterization and stability studies not performed folowlng 
GLP ragulaOons wM be noted In the Good Laboratory Practice compiance statement 

B^!^w^^td5wSregew^^B*SM^ a tirsl-comefllrst-serve basis once Accuratus Lab Services 
receives the Sponsor approved/completed protocol, signed fee schedule and corraspondtog test substanca(sX 
Based on al required materials being received at this tbne, the oroDoeed experimental start data Is June 20, 2016. 
Verbal rasuits may be given upon comptellon of the study wNh a written report to follow on the oroooaed oorrtptadon 
data of July IB, 201B. To expedite scheduling, pleaae be sura al required paperwork and test sUOstanoa 
documentation Is oomptotWaccurata upon arrival at Accuratus Lab Sarvicaa. 

If a test must be repeated, or a portion of M, because of talhira by Accuratus Lab Setvlcas to adhara to speoHled 
procedures. It wll be repeated free of oharga. If a test must be repeated, or a portion of ft, due to fslura of 
Intemal controls. It will be repeated free of charge. 'Methods Developmenf fees shaB be assessed, however. If 
the test substance and/or teat system require modMcaUons due to complexity and dirncuKy of tasting. 

If the Sponsor requests a repeat tesL they will be charged for an additional test 

Nelthar tha name of Accuratus Lab Services nor any of Hs employea 
promoBon without written consent from Aocurelus Lab Sarvloes. 

I are to be used In advertising or other 

The Sponsor Is responslbie for any rejection of tha final report by the regulatory agency of Its submission 
concerning report format, pagination, ate. To prevent rejection. Sponsor should camfuly review tha Accuratus 
lab Services final report and notify Aocuralua Lab Services of any perceived deficiencies In these areas before 
submlsalon of the report to the regulatory agency. Accuratus Lab Services wW make reasonable changes deemed 
necessary by tha Sponsor, without altsring the technical data. 

Regulatory agendas require that a apaclflc viruoldal dalm for a disinfectant hitandad for use on hard surfaces be 
supported by appropriate sdenUflo data demonstrating tha efllcacy of the test substance against tha clalmad 
virua. Each agency wIR accept adequate data generated by any approprtate technique In support of a virucidal 
efllcacy dalm. This Is accompllshad by treating tha target virus with tha dislnfactant (test substance) under 
condttlons, which sImulatB as closaly as posalble. In the laboratory, the actual conditions under which the 
dislnfoctant Is designed to be used. For disinfectant products Intended for use on hard surfaces (dry. Inanimate 
envlronmantal surfaces), a canlar method Is used In the generation of the supporting virologlral data. The 
chicken embryo fibroblast cell itoa, whioh supports tha growth of the Avian Adenovirus type 2, will be used In this 
study. The experimental design In this protocol meets these requirements. 
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TSaTPRINgiPVB 
A film or virus, dried on a glass surface, la exposed to the tost sulMtanca for a spedflad exposure tkrw. At ttw 
and of ttw exposure tkrte, ttia virucidal and cytotoxic activities are removed from the virus-test substance mhture, 
atfd the mixture Is assayed for viral Infectlvlfy by an accepted assay method. Appropriate virus, test substance 
cytotoxicity, and neutralization controls are run concurrently. 

yrVPYPB9l9N 
Dried vinis fflms wfll be prepared In paralel and used as follows: 

The appropriato number of films for each batch of test substarvse assayed per exposure time requested. 
The appropriate number of fHms for vinjs control titration (titer of virus after drying) per exposure Ume 
requested. 

The Inooulated carriers ara exposad to tha test substanca for tha Sponsor specified exposure tbne. At the end of 
the specified exposure time, resuspanded virus-test substance mtxturas wW be deloxifled and made non-vtruddal 
by Immediately adding the contents to a Sephadex gel flltrabon column followed by 10-fold serial dilutions In tsst 
madlum. Each dllullon Is Inoculatad Into Indicator eel cultures. The lesuspended virus control film and each 
batch of test substanca alone will be treated In exactly the same manner. For analysis of InferXlvlty, cultures w«l 
be held for the appropriate Incubation period at the end of which tbne cuHurea wM be soorad for the presence of 
the last vkus. CuHures will be monMorad at that tkne for eel vtabHty. Unlnfacted Indicator cal cuXures will be 
carried In parallel and slmllarty monttorad. For analysis of cytotoxicity, the vtabVHy of cultures Inoculated vrith 
dHutions of each tsst and cytotoxicity control will be determined. In addition to the above titrations for Infectlvlty 
and cytotoxicity, tha residual virucidal activity of the test substanca after neutralization will be detonnlned by 
adding a low tiler of stock virus to each dluUon of the test substance (cytotoxicity control dilutions). The resulting 
mixlures of dlhitlons are assayed for Infectlvlty in order to detwmlne the dH(Xlon(s) of last substance at wMch 
vtruddal activity. If any. Is retained. 

VIRUS 
The Fontos strain of Avian Adenovirus type 2 to be used for this study was obtained from the American Type 
Cultura Collection, Manassas, VA (ATCC VR-280), Stock vims Is prapared by collecting the supernatant culture 
fluid from 75-100% Infbdad culture eels. The eels are disruptad and eel debris removed by centrtfugaUon. Tha 
supernatant Is removed, alquoted, and the high tker stock vkus may be stored at rs -70*C unU the day of use. 
Altamata methods of vkal propagattan may be utilized based on the growth requirements of the vims. The 
propagation method will be spedflad In the raw data and In the report On tha day of use the appropriato number 
of alquoto are removed, thawed, oombkisd (If applicable) and maintained at a ratttgaratad temperature until used 
In the assay. Note: If tfie Sponsor requests an organic soil load chsflenge, fatal bovkie serum (FBS) or the 
requested organic soil will be Incorporated Into the stock vkus allquoL The stock vkus slquot wll be adjusted to 
yield the percent organic soli load requested. 

nmiCATORCini tiui TiitoBi 
Cultures of chicken embryo fibroblast (CEF) eels are received from Charies RIvar. CuRuras are maintained and used 
at tha appropriato density In tissue cultura labware at 36-38'C In a humld«ed afcnoaphere of 5-7% CO,. CEF cals 
obtalnad from an altemato, reputable source may be used. Tha source of the cells wIN be spedlled In tha final report 
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TEST MEDIUM 
The test medkm used for thta aeeey Is MMmum EesenlW Medum (MEM) supplemented wRh 0-10% (v^) heel 
kwcHvalad fetel bovine serum. The medum msy also be supplemented wllh orw or mora at the foHcmAng; 10 pg/M. 
geniamlcin, 100 unlts/mL penlcSn. 2.6 pOfoiL amphotertefo B. 1.0-2.0 mM L-gkjiamlne, and 0.5 - 6 ugAnL trypsin. 
The oomposMon of the test medium may be atered based on the virus andfor eels. The composMon of the medium 
wH be specffled In Ihe raw data and In the report 

Thlf M used as recommended by the Sporaor. The product wM be pre-
equRbrated to the desired tost temperature If applicable. 

pRgPAHATlPM OP vmua WUIB 
Flms of virus wM be prepared by spraadng 200 pL of Vinjs Inoculum unltbrmly over the bottom of the appropriate 
number of 100 X 15 mm sterae glass petrt dishes (without touching the sides of the petrl dish). The vims will be 
air-dried at 10>C-30*C until visibly dry (220 minutes). A calibrated timer wll be used for dmlng the drying. The 
drying condtlons (temperature and humldty) wll be appropriate for the test vims for the purpose of obtaMng 
maximum survlvai tblowing drying. The actual drying conditions, drying time and calibrated timer used wll be 
dearly documented. 

One dried vbus Am per batch of test substance wl be assayed unless otherwise requested. 

TegTMETHftP 
Preparation of Sephadex Osl FIRrallon Columns 
To reduce the cytotoxic level of the vbusHeat substance mbrtin prior to assay of virus, andfor to reduce the vkuddal 
level of the test substance, vims Is separated from the test substance by Atratlon through Sephadex gel. Thatypecf 
Saphstdex used w« be specAed In the Uriel report On the day of testing, Sephadex columns are prepared by 
OSnMbgfng the prepared Sephadex gel In starle syringes for three minutes to dear the void volume. The odumns 
are now reedy to be used In the essay. 

Input Virus Control 
On the day of testing, the stock vims uUlzed In the essay will be fltered by 10-fbld serial dilution end essayed tor 
bifecllvlty to determine the starting titer of the vims. The results of this control are for Infarmetlonal purposes only. 

Treelment of Virus nims with the Test Substance 
For each belch of lest substance assayed, the appropriate number of dried virus Ams are bidhrlduelly exposed to e 
2.0 mL alquot of the use dluUon of the test substance (liquid products), or to the amount of spray released under use 
oondtlons (spray products) and held ooverad for the specified exposure tlme(B) and temperatura A caHbralsd Umer 
wA be used for timing the exposure. The actual temperature wll be recorded. Just prior to the end of the exposure 
time, the pletes are fodhMuely scraped wUi a ced scraper to resuspend the contents and at the end of the soqxMure 
tbne the vtnxMast substance mixtures are Immediately passed through IndMdual Sephadex columns utixing the 
syringe pturxjar In order to detoxify the mixture. TheAtrale(ia^ (Autlon) Is then tkarad by setW dMIcn end assayed 
for InlacXkrIty end/or cytotoxicity. To further aW In the removing of the cytotoxic effods of the test substance to the 
Indicator eel culturss. Individual dilutions may be passed forough additional Individual Sephadex columns. 

TkmpkM: IJO-IJ -Wimrteiryli 
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Treatment of Ortod VInw Control Film 
The appropriate numtwr of virus Nms are prepared as desorilMd previously for each axposure UrtM asaayerl. The 
vkus control ffens are nm in paraBei to the lest vkus tiut a 2.0 mL alquot of tast medium Is added In leu of the test 
substance. The virus conliolflms are held covered and exposed to the test medksn for the same exposure lime and 
at foe same axposure temperature as the tast fHms are exposed to the test stfoebince. Acafereledtlmerwabeused 
tor tfoikig the exposure and the actual tamparalurawlHtw recorded. Jilst prior to the and of foe exposure time, the 
vkus tnms ere Individually scraped as pmtaiMly deecriberi and at the end of the SKposure time foe mMures are 
Immediately passed through Individual SepfMdSK cotumns uWzIng foe syringe plunger. The tMrata (10'^ dMIon) Is 
then tlteredtiy serial dHullan and assayed for fohcUvlty. If addUonal Sephadex columns ware used to forthar reduce 
the cytotoxic elliBctB In the test sutwtance assay, foe same dfofoons of the vinis conlrol wH be passed through 
ediltlonal kidhrldual Sephadex columns. 

Cytotoxicity Control 
A 2.0 mL aliquot of each batch of test substsnce (Hquld produots) or the amount of foe test subatanoe reoovared 
when sprayed onto a sterile petrl dish (spray prorluots). Is filtered through a Sephadex column uObdng the syringe 
plunger end foe fHtrale Is rflluted sari^ In medhsn and Inoculated into cei cuNuros for aasay of oytotoxkrity 
concurrently wHh foe vkus control and tast substance-treated virus samptes. For spray products, foe cytotoxloky 
control win be held covered for foe longest requested exposure time at the requested axposure temperature. A 
calbrated timer wQI be used for timing the exposure. If addHtanal Sephadax columns were used to further reduce 
the cytotoxic efbcts ki foe test substance usay, foe same cMutlons of the cytotoxicity control will be passed through 
addHltxial Indlvlduel Sephadex columns. 

Assay of Non-Vlrucldal Level of Test Substance (NeutralIzatltMi Conlrol) 
Each dluHon of the neubalzed test substance (cytotoxicity control dilutions} wll be ohelenged with an alquot of low 
titer stock vkus to determine the dhitlorKs) of test substance at which vkucldel activity, if any, Is retained. DIutlons 
that show virucidal activity win not be considered In determining reducilan of the vkus by foe test substance. 

Using the cytotoxicity control diutlons prepared above, an addlttonsl set of Indicator cell cuHures will be Inoculated 
with a 100 pL aliquot of each dkutlon In quadrupllaate. A 100 pL anquot of low titer stock vkus wni be Inoeulatad 
into eech ceH cukure well and the Indicator cell cultures wHI be kicubatad along with the last and vkus control 

InfaotlvllyAssaya 
The CEF cell line, which exhibits cylopathic effOot (CPE) In the presence of Avian Adenovirus type 2, wkl be used 
as the Indicator can line In foe Infeolivlty assays. Gens In multlwall culture diehes wUI be Inoculated In 
quadruplicate with 100 pL of the dilutions prepared from test and control groups. The Input vkus control wll be 
Inoculated ki dupHeate. Uninfected Indicator eel cuHurss (call controls) will be kiooulated with test medum elona. 
The cultures are Incubated at 30-38*0 ki a humkflfled atmosphere of 5-7% CO] In sterile disposable oel culture 
labware for approxknetely seven days. Periodically throughout the Incubation time the cultures will be 
microsaoplcafly observed for the absence or presence of CPE, cytotoxicity and for vlabHIty. The obeervadons wHI 
be recorded on foe raw data wDriuheets; only foe results from the final obsanratlons wm be reported. 

PATAANALY8W 

Calculation of Titers 
Viral and cytotoxicity tHera will be expressed as -iogio of the 50 percent titration endpoint for Inlectlvtty (TQDao) or 
cytotoxicity (TCDn), respectively, as calculatsd by ttie method of Spearman Karber. 

-Logoflstdilntlaoinoculited -

Calculation of Log Reduction 
Dried Vkus Control Logip TCIDa-Test Substance Logi, TCIDn = Log ReducSon 

If muWple dried virus control replcates are performed, the average tiler of the rspHcalss wNI be calculated and the 
average titer wll be used to cakxiWe the log reduction ki vkal tter of foe kidMdual test rapHcatea. 
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PROCBPUBe FOR IDEtlTIFlCATlOW Of THE TEST SYSTEM 
The specialized viructdal testkio section of Aocuratus Lab Sendees maintains Standard Operating Procedures 
(SOPs) relative to virucidal afflcaey tasting studies. VIrucldal efflcacy testing Is performed In strict adheranca to 
these SOPs which have been constructed to cover all aspects of the wortc Includbig, but not limited to, receipt, 
log-In, and tracking of biological reagenta Includbig vbus and eel stocks for purposes of Identiflcation, receipt and 
use of chemical reagents Including ceN culture merfium componanta, etc. These procedures are designed to 
document each step of vbuddal efflcacy tastbig studies. Appreprtate refiarancas to medium, batch number, ate. 
are documented bi the raw data colectad during the course of each study. 

Additionally, each vbuddal efflcacy test Is assigned a unfoue Project Number when the Study Director Initiates the 
protocol for the study. This number Is used for Identiflcation of the test ouHura plates, etc. durbig the course of the 
test. Test culture plates are also labeled with reference to the test vbus, experimental start data, and test producL 
These measures are deslgnad to document the Idenlity of tlw test system. 

MBTHim TOR CONTROL OP MAS: MIA 

"UPY fffWTEFHft 
Only the appfloable aooeptanee crterta and references for the rogutatory agency reviewing the data wll be 
kidudad bi the final report. 

U.S. EPA, Health Canada, and Australian TI3A Submission 
A vafld test requires 1) that at least 4 logit of bifectlvlty be recovered from the dried vbus control film; 2) that wtren 
cytotoxicity Is evident, at least a 3-log reduction bi titer Is demonstrated beyond the cytotoxlo level; 3) that the cell 
controls be negative for Iniectlvity. If any of die prevtous requbements are not m^ the test may be repeated 
under the current protocol number. Note: An efncadous product must demonstrate complete Inactlvatton of the 
vbuaataRdHutlons. 

If the test stfostance falls to meet the test acceptance criterta and the dried vbus control falls to maal the control 
aooeptanee criteria, the study Is considered valid and no repeat tastbig Is necessary, unless requested by the 
Sponsor. 

If any portion of the protocol Is executed focorrectly vrarrantlng repeat testing, the test may be rapealad under the 
current protocol number. 

FINAL REPORT 
The rapoit wfll biclude, but not be limited to. Identification of the sample and date received, dates on which the 
test was biWated and completed. Identification of the vbus strdn used and composition of the biocuhrm, 
description of ceBs, medium and reagents, description of the methods employed, tabulated results, calculatsd 
titers for InfOctlvlty and cytotoxicity, and a conclusion as It relates to the purpose of the tesL A draft report may be 
raquestad by the Sponsor. The fbial report will be prepared once the Sponsor has reviewed the draft report and 
notltled the Study Dbector to complete the study. 

PROTOCOL CHAWaM 
If It becomes necessary to make changes bi the approved protocoL the revision and reasons for change wM be 
dccumented, reported to the Sponsor and will become a part of the permanent fite for that study. Sbnlarly, the 
Sponsor wlB be nottfled as soon as possftile whenever an event occura that mtv have an affect on the validity of the 
study. 
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TEgTWBffrANfiBRgTEWTWH 
Test auManoe lalanllan aha! tw the reaponalbMty of the Sponaor. Unused teat aubatanca wll be 
fblowing study compMon unless otherwise requested. 

RBCgRPRISTErtTIgH 

Study Specific Documents 

All of the original raw data developed exclusively for this study shall be archived at Accuratua Lab Servtoaa tbr a 
mMmum of five yaara for GLP studies or a minimum of six months for cril other studlea fokwring the study 
completion date. After this time, the Sponsor (or the Sponsor ftepresentatNa, If applloable) will be contacted to 
determine the final disposttlon. These original data Include, but are not limited to. the following; 

1. All handwritten raw data for control and teat aubstances Including, but not Hmltad to. notabootca. data 
forms and calculations. 

2. Any protocol ametKlmentsMevlatlon notMoaUons. 
3. All measured data used In formulating the final report 
4. Memoranda, speclfloatlons, and other study speciflo correspondence relating to Inteqiretatlon and 

evaluation of data, other than those documents contained In the final study report. 
5. Original signed protocol 
6. Certified copy of ttw final study report. 
7. Study-apeolflo SOP deviations made during the study. 

Facility Speclfle Documents 

The following records shall also be archived at Aocuratus Lab Servloas. These documents Include, but are not 
Hmltad to. ttietbllcwing; 

1. SOPs which pertain to the study conducted. 
2. Non study-specltiG SOP deviations made during ttia course of this study, which may affect the results 

obtained during this study. 
3. Methods which were used or referenced In the study oonduoted. 
4. OA reports for each OA Inspection with commerrts. 
5. FadHty Records; Temparature Logs (amblenL Incubator, eto.). Instrument Logs, Calbralton and 

Maintenance Records. 
B. Current curriculum vHae, training records, and Job descrlpttona for al personnel Involved In the study. 

PROPO«g OTATWTfCAW METHOPa= N/A 
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